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Abstract
Background:When comparing the health of two populations, it is not enough to compare
the prevalence of chronic diseases. The objective of this study is therefore to propose a
metric of health based on domains of functioning to determine whether the English are
healthier than the Americans.
Methods: We analysed representative samples aged 50 to 80 years from the 2008 wave
of the Health and Retirement Study (N¼10 349) for the US data, and wave 4 of the
English Longitudinal Study of Ageing (N¼9405) for English counterpart data. We first
calculated the age-standardized disease prevalence of diabetes, hypertension, all heart
diseases, stroke, lung disease, cancer and obesity. Second, we developed a metric of
health using Rasch analyses and the questions and measured tests common to both sur-
veys addressing domains of human functioning. Finally, we used a linear additive model
to test whether the differences in health were due to being English or American.
Results: The English have better health than the Americans when population health is as-
sessed only by prevalence of selected chronic health conditions. The English health ad-
vantage disappears almost completely, however, when health is assessed with a metric
that integrates information about functioning domains.
Conclusions: It is possible to construct a metric of health, based on data directly col-
lected from individuals, in which health is operationalized as domains of functioning.
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Its application has the potential to tackle one of the most intractable problems in interna-
tional research on health, namely the comparability of health across countries.
Key words: Health, functioning, health state, cross-cultural comparison, Rasch model, health metric
Introduction
Our common sense notion of population health tells us
that if two populations are identical in every respect except
that the prevalence of chronic diseases is higher in one,
then the population with the lower prevalence is healthier.
Based on this intuition, Banks and colleagues have carried
out several studies using population-based data, coming to
the conclusion that the English are healthier than the
Americans, for all socioeconomic groups and across the
lifespan.1,2 This conclusion has been highlighted by a panel
of experts convened by the US National Research Council
and the Institute of Medicine that has recently reported its
findings.3 This approach to comparing the health of popu-
lations, however, does not take the severity of health con-
ditions into account and assumes that two people with a
health condition such as diabetes always have the same
level of health, or that someone with hypertension is equal-
ly unhealthy as someone with diabetes.
We think that this approach does not give the full story
about health comparisons. We endeavoured to generate a
composite measure of overall health that takes into consid-
eration chronic disease severity in terms of the impact of
health conditions on the person. As opposed to the Global
Burden of Disease studies,4 which compare population
health using a synthetically constructed proxy measure
combining mortality and psychometrically weighted mor-
bidity, drawing from this measure important conclusions
about population health change over time, we propose to
use data directly derived from individuals. The question we
address in this paper is whether the English would still be
healthier than the Americans if we took this approach.
Following the World Health Organization (WHO), we
operationalize health with the notion of ‘health state’
understood as: (i) an intrinsic attribute of an individual
that can be aggregated to the population level; and (ii)
comprising domains of human functioning that describe
the actual impact of health conditions on people’s lives.5
We treat health state as a unidimensional construct, recog-
nizing that at some level of precision any construct is unidi-
mensional and at another level of precision no construct
would be.6 We compare the health of the English and
American populations by constructing a cardinal metric of
health state with the data from the Health and Retirement
Study (HRS) in the USA and the English Longitudinal
Study of Ageing (ELSA) for England.
Methods
Data
We use data from the 2008 wave of the HRS for the US
data, and wave 4 of ELSA (May 2008–July 2009), for
English counterpart data. The HRS7 and ELSA8 are bian-
nual, longitudinal and nationally representative surveys that
focus on adults aged 50 and over. Both datasets are openly
available after registration. HRS data are available from the
corresponding website [http://hrsonline.isr.umich.edu/index.
php?p¼data] and ELSA data are available from the UK
data service [http://discover.ukdataservice.ac.uk/].
Key Messages
• Comparing the health of populations based on the prevalence of health conditions does not give the full story about
health comparisons. This approach does not take the severity of health conditions into account and assumes that two
people with a health condition such as diabetes always have the same level of health, or that someone with hyper-
tension is equally unhealthy as someone with diabetes.
• It is possible to construct a metric of health based on data directly collected from individuals, in which health is oper-
ationalized as domains of functioning.
• The English have better health than the Americans when population health is assessed only by prevalence of selected
chronic health conditions. The English health advantage disappears, however, when health is assessed with a metric
that integrates information about functioning domains.
2 International Journal of Epidemiology, 2014, Vol. 0, No. 0
 at U
niversity of Southam
pton on Septem
ber 22, 2014
http://ije.oxfordjournals.org/
D
ow
nloaded from
 
To operationalize health state in terms of domains of
human functioning, we identified questions and measured
tests addressing those domains that are common to both
surveys. 34 self-report questions were identified. They
consisted of impairments in body and mental functions
(‘Are you often troubled with pain?’ and ‘How much of
the time during the past week did you feel depressed?’),
and difficulties in activities of daily living (ADLs) and in-
strumental activities of daily living (IADLs) (‘Because of a
health problem, do you have any difficulty with bathing or
showering?’ and ‘… do you have any difficulty with man-
aging your money – such as paying your bills and keeping
track of expenses?’). The response options for these
selected questions were coded or recoded so that higher
values indicated worse health.
Six variables were selected from the measured tests used
in both surveys. Grip strength was assessed with a hand
dynamometer. Lung function was assessed with peak ex-
piratory flow rate (PEFR). Balance was evaluated with
three progressively more difficult stances: side-by-side,
semi-tandem and tandem.9 These results were recoded into
a polytomous variable with four response options
(0¼ ‘ability to perform tandem stand’, 1¼ ‘ability to per-
form semi-tandem but not tandem stand’, 2¼ ‘ability to
perform side-by-side stand but not semi-tandem stand’ and
3¼ ‘not able to perform side-by-side stand’). Cognitive
functions were assessed by immediate and delayed recall of
10 common nouns and an orientation test consisting of re-
porting day, date, month and year. For grip strength, lung
function, immediate recall and delayed recall the sample
was then divided into three groups: low (<one standard
deviation (SD) below the mean), medium (6 one SD
around the mean) and high (>one SD above the mean).
The distributions of all measured tests in both populations
were very similar so that the same thresholds, based on the
mean of both surveys, were applied; for grip strength and
lung function, the thresholds were defined separately for
males and females.
Analysis strategy
Descriptive statistics were used to characterize the sample,
taking the sampling weights into account.
Our strategy was, first, to replicate the analysis of
Banks et al.1 with the more recent waves of data to ensure
consistency of results when using the population between
ages 50 and 80. We calculated the age-standardized disease
prevalence of diabetes, hypertension, all heart diseases,
stroke, lung disease, cancer and obesity. We selected these
conditions because they were the ones selected by Banks
et al. and because other conditions had been captured
with different approaches in both surveys, making the
comparison very difficult. Also following Banks et al., we
selected from both surveys the demographic variables of
age, sex and ethnicity and the socioeconomic (SES) vari-
ables of education and household income, and divided the
SES variables into three groups: low, medium and high
education and income. To ensure that the results are not
affected by health-related features of minority populations
in the two countries (Blacks and Hispanics in the USA,
Blacks and Asian immigrants in England), analyses were
restricted to White populations in the two countries. As a
result, the sample sizes were 10 349 for HRS and 9405 for
ELSA. We recognize that this limits the generalizability of
the results and that when we talk about ‘the English’ and
‘the Americans’ we exclusively refer to the White popula-
tions in both countries.
Second, item response theory (IRT) was used to con-
struct a metric of health with all self-report questions and
measured tests addressing the selected domains in each
survey. For each survey separately, we evaluated the as-
sumptions of IRT, namely unidimensionality, local inde-
pendency and monotonicity. We then combined the data
of the surveys after collapsing response options with very
low frequencies and then, by using the Polytomous Rasch
Model, we created a single health scale.10,11 Then we
tested for differential item functioning (DIF) for survey,
gender and age groups (64 and >64) using iterative hy-
brid ordinal logistic regression with change in McFadden’s
pseudo R-squared measure (>0.02) as DIF criterion.12,13
Questions and measured tests showing DIF were calibrated
separately for each of the two groups showing DIF. After
DIF correction, we calculated a final Rasch model. Based
on the calibrations of the included questions and measured
tests, a summary score of the health state of each of the in-
dividuals in the sample was calculated. We transformed
the resulting scores into more meaningful values14 ranging
from worst health in the sample (value 0) to best health
(value 100).
Third, to test whether the health of the English was bet-
ter than that of the Americans, we calculated a linear addi-
tive model15 controlling for socio-demographic and SES
variables taking the sampling weights into account. Age
was modelled as a non-parametric effect using P-splines.
ELSA was used as the reference population, male for gen-
der and low income and low education for the SES
variables.
All analyses were performed with R version 2.15.1.16
Results
Table 1 presents sample characteristics (age, gender, edu-
cation and income) for the two surveys. The table also in-
cludes the percentages of the population, rating their
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overall health as ‘excellent’, ‘very good’, ‘good’, ‘fair’ and
‘poor’. Overall, the two populations are very similar in
characteristics.
Table 2 shows the age-standardized prevalence of
health conditions by education and income and in total.
The results of Table 2 confirm that the Banks strategy pro-
duces the same results when using the 2008 wave for HRS
and wave 4 of ELSA, namely that the prevalence of the re-
ported conditions was higher in the American population
than in the English. We also confirmed the negative gradi-
ent across education and income. Only the prevalence of
lung disease is higher in England for these waves, due to
the fact that the ELSA survey included asthma in lung dis-
ease whereas the HRS did not.
In the analysis creating the metric of health, the evalu-
ation of the Rasch model assumptions showed that the
three assumptions were reasonably justified. Unidimen-
sionality was probed with bifactor analysis. Bifactor ana-
lysis assumes the presence of a single general factor and
multiple independent group factors.17,18 Bifactor analyses
supported the assumption of a strong general factor, but
the questions and measured tests from the domains cogni-
tion, emotion, sleep, vision and hearing loaded higher in
their respective group factors than the general factor.
Nevertheless since these domains also loaded high in the
general factor and because conceptually these domains
contribute to the hypothesized dimension of health, we
decided to proceed with unidimensional Rasch. To check
whether this decision affected the results, we repeated the
Rasch analyses with and without cognition, emotion,
sleep, vision and hearing and confirmed that the results (in-
ferences) did not change. The Pearson correlation of the
person’s abilities produced in both Rasch analyses was
0.92. For local independency, the low percentage of re-
sidual correlations above 0.25 (0.9% in both HRS and
ELSA) resulting from a single factor confirmatory factor
analysis supports the assumption that most of the ques-
tions are conditionally independent given an individual
score on the latent trait. After collapsing the response op-
tions of two items because of low frequencies, all items sat-
isfied the monotonicity assumption.
With regards to DIF analyses, nine of the 40 questions
and measured tests showed DIF and were separately cali-
brated in the two groups. Three variables—questions
Table 1. Sample characteristics of HRS and ELSA popula-
tions, including response frequencies of the general health
question
Characteristics USA England
Non-Hispanic Whites Whites
aged 50 to 80 aged 50 to 80
(N¼ 10 349,
N*¼ 9720)
(N¼ 9405,
N*¼ 8577)
Age (mean; median) 64.5; 63 63.3; 62
Gender: female (%) 52.6 52.0
Education: low (%) 46.0 44.4
Education: medium (%) 24.4 27.2
Education: high (%) 29.7 28.4
Income: low (%) 25.4 30.6
Income: medium (%) 35.0 33.4
Income: high (%) 39.6 36.0
General health: excellent (%) 11.8 13.4
General health: very good (%) 35.0 29.5
General health: good (%) 30.9 31.1
General health: fair (%) 15.3 18.5
General health: poor (%) 7.0 7.4
N is the number of persons in the respective group in the dataset, N* is the
subgroup with positive sampling weight. All data are population weighted.
Table 2. Self-reported health conditions and health state variables, by education and income, in the USA and England
Health condition Education Income
USA England USA England
N Low Medium High Total N Low Medium High Total Low Medium High Total Low Medium High Total
Diabetes 9715 16.3 14.9 13.6 15.2 8568 9.5 8.4 7.0 8.6 20.2 16.5 11.7 15.2 10.6 8.6 7.6 8.6
Hypertension 9713 51.9 50.7 41.4 48.2 8570 37.8 34.0 31.5 34.8 55.3 52.0 42.6 48.2 38.1 36.5 31.4 34.8
All heart disease 9713 21.8 21.2 15.6 19.5 8568 13.1 12.6 13.7 13.2 26.4 20.2 16.0 19.5 14.3 13.3 12.8 13.2
Stroke 9715 4.0 4.2 3.2 3.9 8568 3.6 2.7 2.2 3.0 5.5 4.8 2.2 3.9 3.4 3.7 2.1 3.0
Lung diseasea 9717 13.0 10.4 5.4 10.3 8571 16.7 14.1 12.1 14.7 16.5 10.4 6.6 10.3 17.5 16.2 11.7 14.7
Cancer 9713 13.3 10.9 11.6 11.6 8569 5.0 4.9 5.4 5.0 18.9 11.1 10.2 11.6 5.0 5.3 4.6 5.0
Obesity 3981 46.5 45.3 38.3 43.5 7034 37.9 33.5 25.4 32.9 41.9 43.7 42.0 43.5 35.2 34.0 29.5 32.9
N is the number of persons with positive sampling weight and valid value for the respective problem. Family income is adjusted for family size, divided into
equal income tertiles with one-third of the weighted population in each group. In the USA, education is divided into high school or less (0–12 years), more than
high school but not a college graduate (13–15 years), and college or more (>¼16 years). In England the education division is from a level lower than ‘O-level’ or
equivalent (typically 0–11 years of schooling), qualified to a level lower than ‘A-level’ or equivalent (typically 12–13 years), and a higher qualification (typically
>13 years). All data are weighted and age-standardized.
aLung disease includes asthma in ELSA but excludes asthma in HRS.
Note: Myocardial infarction is not presented here as in the HRS data represent information on heart attacks in the past 2 years, not over the life span.
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Table 3. Health state variables included in the single health scale and their threshold parameters (Thr 1–3) for the final Rasch
model
Component Additional information Question Split into Thr 1 Thr 2 Thr 3
Grip strength High, medium, low Old 2.488 1.790
Young 1.275 2.723
Lung function High, medium, low Old 2.393 1.810
Young 1.351 2.559
Cognition Delayed recall 1.661 1.285
Immediate recall Old 1.054 2.509
Young 0.382 3.277
Any problems in
orientation
1.846
Memory How would you rate your memory at the present time? 0.895 0.716
Balance Tandem, semi-tandem, or
side-by-side stand
Balancea 1.568 2.502
Seeing Is your eyesight excellent, very good, good, or fair
using glasses or corrective lenses as usual?
1.579 0.277 1.733
Hearing Is your hearing excellent, very good, good, or fair
using a hearing aid as usual?
Female 0.796 0.148 1.717
Male 1.352 0.609 0.652
Energy I feel full of energy these days (only in HRSb) 0.308
How much of the time dur-
ing the past week …
you had a lot of energy? (only in ELSAb) 1.349 0.884
you felt that everything you did was an effort? 1.818
you could not get going? 1.747
Sleep How much of the time dur-
ing the past week …
your sleep was restless? 0.776
Depression or sadness How much of the time dur-
ing the past week …
you felt depressed? 2.326
you felt sad? 1.795
you were happy? 2.407
Dizziness Persistent dizziness or lightheadedness? 2.467
Pain Are you often troubled with pain? 0.620
Incontinence During the past 12
months …
Have you lost any amount of urine beyond your control? Female 1.227
Male 2.485
Mobility Do you have any difficulty
with …
walking one or several blocks? 1.258
sitting 2 hours? 2.066
getting up from a chair after sitting for long periods? 0.963
climbing one or several flights of stairs? 0.853 1.400
stooping, kneeling or crouching? 0.459
reaching or extending arms above shoulder level? 2.394
pulling or pushing large objects? 1.762
lifting weights? HRS 1.764
ELSA Female 1.266
ELSA Male 2.158
picking up a dime from a table? 3.303
ADLs Do you have any difficulty
with …
dressing, including putting on shoes and socks? HRS 2.833
ELSA 2.313
walking across a room? 3.745
bathing or showering? 3.053
eating, such as cutting up food? 4.353
getting in and out of bed? HRS 3.523
ELSA 3.372
using the toilet? 3.738
IADLs Do you have any difficulty
with …
using maps? 3.071
preparing a hot meal? 3.808
shopping for groceries? 3.201
making phone calls? Female 4.788
Male 4.003
managing money, such as bills and expenses? 4.202
aFor balance the response options 2¼ ‘ability to perform side-by-side stand but not semi-tandem stand’ and 3¼ ‘not able to perform side-by-side stand’ were
collapsed.
bThe wording as well as the response options of these two questions on energy were very different in HRS and ELSA. Therefore, they were included as separate
items in the analysis.
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about lifting weights, dressing and getting in and out of
bed—showed DIF by country. Three showed DIF by gen-
der: hearing, incontinence and making phone calls. Four
measured tests showed DIF by age group: grip strength,
lung function, immediate recall, and lifting weights in
ELSA. Table 3 presents the questions and measured tests
included in the metric of health and their threshold param-
eters for the final Rasch model. The threshold parameters
provide an overview of the item difficulty. Making phone
calls in females showed the highest response threshold on
the logit scale (4.8) and therefore constitutes the most diffi-
cult item. Grip strength in the older age group showed the
lowest response threshold (3.8), thereby representing the
easiest item.
The minimum and maximum person levels on the latent
heath state were 2.5 and 4.5. Figure 1 presents the re-
spective distribution of the (transformed) person’s abilities
and item difficulties of the questions and measured tests
along the health continuum.
Table 4 shows the regression coefficients from the lin-
ear additive model. The English have a slightly better
health than the Americans. Females have poorer health
than males and persons with low income and low level
of education have poorer health than those with me-
dium and high income and medium and high level of
education.
Finally, Figure 2 shows the non-parametric effect of
age resulting from the linear additive model. The graph
represents the expected change in the intercept for the dif-
ferent levels of age. The values of the solid line can be in-
terpreted in the same manner as the regression coefficients
in Table 4, in the sense that if one were to add all of the re-
gression coefficients that apply to one person, this sum
would predict the health level for that individual.
Concretely, a 50-year-old English woman with low income
and education will have a health state of 60.2 (coefficient
of 2.5), from age 50 to 68 this health state constantly wor-
sens (with a coefficient of 0.1 at the age of 68) and after
this 68 it worsens faster (to a coefficient of -5.8 at the age
of 80).
To see whether the identified differences between the
countries remain after controlling for gender, age, educa-
tion and income, we calculated a second linear additive
model including these covariates but excluding the survey.
The residuals from this model are depicted in Figure 3 and
show that their distribution is very similar and that the
slight health advantage for England remains. This confirms
the results of the regression model including the survey and
that the differences remain when controlling for gender,
age, education and income.
Discussion
The English have better health than Americans when
health is assessed only by counting chronic health condi-
tions. The English health advantage almost disappears,
however, when health is assessed with a metric that inte-
grates information about functioning domains.
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Figure 1. Density curves showing the distribution of health in the USA
and England after transforming the health score to a scale from 0 to
100. The two lines below the density curves indicate the item thresholds
of the measured tests (upper line) and the questions (lower line) result-
ing from the Rasch model, indicating the levels of health that we cap-
ture with the measured tests and questions selected.
Table 4. Regression coefficients, standard errors (SE), the
90% confidence interval and p-values resulting from the lin-
ear additive model using the health score resulting from the
constructed health metric as independent variable. Age was
modelled as non-parametric effect using P-splines
Coefficient SE 90%
confidence
interval
p-value
Intercept 57.57 0.23 57.19 57.95 <0.0001
Survey: HRS 0.26 0.18 0.56 0.05 0.1614
Gender: female 1.23 0.18 1.53 0.93 <0.0001
Agea
Income: medium 3.77 0.23 3.38 4.15 <0.0001
Income: high 7.35 0.25 6.95 7.76 <0.0001
Education: medium 3.44 0.23 3.06 3.82 <0.0001
Education: high 6.62 0.23 6.24 7.00 <0.0001
The reference categories were ELSA for survey, male for gender, low
income and low education.
aFor the effect of age see Figure 2.
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Strengths and weaknesses in relation
to other studies
The novelty of our approach consists first in the use of IRT
to calibrate in a single metric the information from two in-
dependent health surveys. The creation of the single metric
made possible a cross-population comparison. Second, we
used information directly collected from individuals by
means of questions and measured tests. Third, we opera-
tionalized health as a continuous variable based on do-
mains of functioning and not as a dichotomous variable
(healthy/unhealthy).
IRT methods have been previously used for analyses of
general population surveys. WHO constructed a metric of
disability, using the data of the World Health Survey19
with similar methods to ours, for its World Report on
Disability.20 Thereafter, Hosseinpoor et al.21,22 used the
score derived from the WHO metric of disability to investi-
gate differences between men and women in the context of
socio-demographic factors, and Chatterji et al.23 used the
same score to compare two populations, China and India.
All these studies, however, used data of a single survey im-
plemented in different countries. In our case, we combined
the data of two independent surveys. The challenge we
faced was data harmonization, so that the surveys could be
analysed together. It was a time consuming exercise to
identify those questions and measured tests that are com-
mon between surveys and thereafter to recode if necessary
the response options of questions and to harmonize the
data collection approaches of the measured tests. This
could be the reason why Chan et al.24 used only a small
subset of questions when comparing the HRS and ELSA
populations. They used, as we did, an IRT model, but their
results and ours are not comparable because they com-
pared both populations with a small number of questions
from a limited age group (65). Future health comparisons
like ours will be facilitated by recent initiatives to use the
same data collection approaches in different countries.
One example, that hopefully will be followed by other ini-
tiatives, is the effort to standardize surveys on ageing
across the world.25
To capture health we use information directly obtained
from individuals by means of questions and measured tests
about domains of functioning. This approach contrasts
with indirect approaches for comparing the health of
populations, such as health gaps and health expectancy
that rely on existing population data, e.g. mortality and
morbidity statistics. We opted for a direct approach be-
cause we wanted to propose a methodology based on
which the information from health surveys could be uti-
lized for comparing health not only at the population level
but also at the subgroup or individual level. When health
differences are found, we can specify the extent of those
differences. For example, based on our metric, people be-
tween 50 and 80 with diabetes in the USA are in slightly
worse health (x¼ 49.99; SD 14.6) than the English coun-
terparts (x¼ 51.32; SD¼ 15.0) (analyses are not shown
but can be obtained from the authors).
Our intention was to capture health from the perspec-
tive of the intrinsic capacity of the person, without taking
into consideration whether the environment had a positive
or negative influence on that capacity. Measured tests
clearly reflect intrinsic attributes of the individual, but so
do questions that require the respondent to focus on the
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Figure 3. Density curves showing the distribution of the residuals ob-
tained from a second linear additive model including gender, age, edu-
cation and income but excluding the survey.
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Figure 2. Effect of age resulting from the linear additive model (solid
line) and pointwise 90% credible intervals (dashed lines).
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condition of her or his body, for example the question in
ELSA: ‘Because of a physical or health problem, do you
have any difficulty getting up from a chair after sitting
for long periods?’. We carefully selected this kind of ques-
tion for our investigation and disregarded those in which
the exclusive focus on the internal capacity was not as
clear.
When we operationalize health as a continuous variable
based on domains of functioning, we implicitly reveal our
understanding of health as a unidimensional construct to
which different human functioning domains contribute. In
this investigation we took into consideration only a limited
number of those domains, namely those that were in com-
mon in the two surveys. This was based on the practical
consideration of data harmonization. Nevertheless, as the
estimates for the position of persons and items in the health
continuum (Figure 1) reveal, we successfully covered all
health levels of the sample. To our knowledge this is the
first time that measured tests have been combined with
questions in a single metric using IRT methodology. This
seems to be a good decision, since measured tests proved to
be especially useful as they increased measurement preci-
sion in the lower margins of the person distribution.
The validity of our metric of health can also be derived
from several results of this study. First of all, all of the
well-known gradients of health—age, education and in-
come levels—are captured by our metric of health. Second,
the well-documented but variable differential in health be-
tween men and women is also captured by the metric.26,27
Third, although it is well known that one has to be careful
when interpreting the results of single self-rated health
questions,28 the results reported in Table 1 are consistent
with the results of our health metric that shows little differ-
ence in health between the two populations. When we
group together the responses to the self-rated health ques-
tion ‘excellent’ and ‘very good’, there is also little differ-
ence between English and Americans.
Although we rely on a unidimensional conceptualiza-
tion of health, we do appreciate that, as commonly under-
stood and confirmed in the literature on health status
measurement,29,30 health can also be treated as a multidi-
mensional construct. We also appreciate that health can be
conceptualized exclusively as the absence of disease, as
Banks et al. and many others do. It is important, however,
to be aware of the conceptualization used in each investi-
gation because it will guide methodological decisions and
the interpretation of results. Our conceptualization of
health guided our decision to use a unidimensional ap-
proach despite the fact that cognition, emotion, sleep,
vision and hearing were also loading high in other group
factors in the bifactor analyses. Our decision was then con-
firmed in the sensitivity analyses.
It could be seen as a limitation of the study that we did
not question whether health state is a linear function of the
dummy variables income, education, gender and country.
Should this not have been the case, the predicted values
could have gone beyond the health state range 0 to 100. We
decided to assume a linear function in order to facilitate the
interpretation of the results and for two further reasons that
can be inferred from Figure 1. First, there are very few ex-
treme cases and, second, that the distribution of the health
metric is close to normal. Thus, we can assume that the pre-
dicted values will fall within the range between 0 and 100
and that the linear model was the most appropriate.
Meaning of the study: possible explanations and
implications for clinicians and policy makers
Based on these considerations, we think that the interpret-
ation of the results of Banks et al. is not that English are
healthier than Americans but that, in that section of the
population that is comparable between both countries and
that exclude minority populations such as Black, Hispanic
and Asian immigrants, the prevalence of health conditions
is higher in America than in England. As we have seen in
this investigation, however, in the same section of the
population English and Americans do not differ in health
when assessed with a metric based on domains of function-
ing and when controlling for age, gender, income and edu-
cation. To validate our results, we calculated the amount
of variance explained by the model (using adjusted R2)
including and excluding the survey. In both cases the vari-
ance explained was 17.7%, which confirms the tendency
of no difference between both countries.
The most intuitive explanation of why there is little
health difference, even though Americans have a higher
prevalence of chronic health conditions, is that English are
indeed doing worse than Americans. Langa et al.31 have
found, using data from HRS and ELSA, that US adults
scored better than English adults on the 24-point cognitive
scale they created.To see if this holds in other domains, we
compared the populations with respect to the percentage
of persons having problems in specific functioning do-
mains. The results, which are not presented in this investi-
gation but can be obtained from the authors, show that the
percentage of English having problems in memory, energy,
sleep, depression or sadness, dizziness and pain is higher
than corresponding percentages in America. The percent-
ages are lower in favour of the English only in hearing, see-
ing and mobility. Unfortunately, the percentage in all
domains cannot be compared because HRS used filters for
a relatively high number of questions and the data from
the whole population in each domain are not available.
Nevertheless, the results for this small number of domains
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already supports our explanation. This explanation raises
important questions for health policy, such as: ‘Is England
doing a good job in prevention, but does not sufficiently
take care of persons who already have health conditions?’.
Further studies could shed light on this by investigating
health care utilization and quality of care.
Conclusion
It is possible to construct a metric of health, based on data
directly collected from individuals, in which health is oper-
ationalized as domains of functioning that describe the
actual impact of health conditions on people’s lives. Its ap-
plication to comparing the health of Americans and the
English shows that it has the potential to tackle one of the
most intractable problems in international research on
health, namely the comparability of health across
countries.32,33 Additional studies are needed to further
understand the consequences of our result, namely that the
English are in the end not healthier than the Americans.
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